This paper presents the devices for elderly people to take care themselves or by Healthcare Internet of Things (HIoT) in the elderly center. The devices are called Healthcare on Demand (HoD), which are designed by some sensors/components of HIoT. HoD will measure, record and analysis all healthcare data from HIoT before/after the actions automatically. The elderly people can choose self-care program to take care of themselves. The HoD will increase efficient of those services for elderly center, the HoD also reduces manpower cost for taking care elderly people. The paper also provides high-tech policy for Long-Term Care 2.0 (LTC 2.0).
INTRODUCTION
In 1993, the ratio of our elder population older than sixty five years old had reached the 7% of total population. In 2006, the ratio is coming to 10%. And the ratio has been reached the 14% in 2017 in Taiwan [1] [2] [3] . The government in Taiwan promotes a new project which is called Long-Term Care 2.0 (LTC 2.0). But there are four defects in this project, which are inadequate care of manpower, deficient resources for care, higher cost of care, and insufficient funds. This paper contributes to search, how to provide the useful devices to take care elderly or disabled people, and reduce manpower cost for taking care.
It is an obvious need to increase the role which high-tech services in the provision of services to the elderly and disabled people. When population changes continue and there will be an increasing number of elderly people requiring care and ________________________ Ching-Lung Lin, Sheng-Yu Chuang, Shiuan-Huei Lin and Ching-Feng Lin, Department of Electrical Engineering, Minghsin University of Science and Technology, 304 Hsinfeng, Hsinchu, Taiwan a decreasing number of people of working age available both to fund and provide the necessary levels of healthcare required. So, the use of technology provides an opportunity to enhance the capability of current services whilst also increasing efficiency and reducing costs imposed on those providing the care. This then allows the possibility for human delivered healthcare to be redirected to where it is most required [4] . This paper is mainly to provide the perfect healthcare, the purpose of the Healthcare Internet of Things (HIoT) system in the life for LTC 2.0. Internet and wireless transmission, sensing technology is using internet of things for the system as the main platform, used in the life to telecare system, the system is integrated different devices and sensors, such as: thermometer, sphygmomanometer, and pulse oximeter, these sensors and devices measure the data on health information and environmental measurements, and transfer those data to the cloud database via HIoT. Then, The HoD-APPs will observe the individual program of the elderly people.
WHAT IS HEALTHCARE INTERNET OF THINGS?
This paper presents a platform for elderly people to create a health-care service for themselves in the elderly center. The devices are called health-care on demand (HoD), which are created by some components of Healthcare internet of things (HIoT). The HIoT system is supported by health-care on demand service and cloud database. The HIoT system includes sensor and device layer, transmission layer, cloud database and health care on demand service layer. The architecture of health care internet of things is shown in Figure 1 . 
Sensor and Device Layer
The sensor and device layer is included environmental detection, environmental measurement, healthcare data collection.
Environmental Detection
There are four sensors for environmental detection, which are PM 2.5 detector, humidity detector, light detector and Methane Butane detector. The respiratory tract of humans is the part of the anatomy of the respiratory system, and complicated with the process of respiration. Fresh air is breathed through the nose or the mouth without PM2.5 pollutants. So, elderly people who need a fresh air from the elderly center, the center have to make good detection. The best humidity for sense of body is 50 percent, especially for elderly people. Low humidity will aggravate dry or itchy skin conditions, which mind keeping dry the skin [5] .
Environmental Measurement
The environmental measurement includes global positioning system (GPS), Radio Frequency Identification (RFID), ultrasound, infrared and intelligence power measurement. These sensors are using in elderly center to take care and monitor the parameters of environment, where elderly people living.
Health Care Information
Thermometer measures the body temperature of elderly people, the standard value is 36~37℃. The sphygmomanometer measures blood pressure for human, the standard value between years and blood pressure value is shown in TABLE I. The oxygen consistency is measured by pulse oximeter. These sensors and devices measure the data on health information and environmental measurements, and transfer those data to the cloud database via health care internet of things (HIoT). Then, The HoD-APPs will observe the individual program of the elderly people to improve LTC 2.0. 
Transmission Layer
This layer is composed by Raspberry and internet connectivity, and share information captured by sensors within HIoT objects and act based on this information to change the environment. The transmission paths are the Bluetooth, ZigBee, wi-fi and Ethernet [6] .
Health Care on Demand Service Layer
This layer is the application platform for elderly people to choose their healthcare services what elderly people actual needs. It will measure, record and analysis all healthcare data from HIoT before/after the actions automatically. The elderly people can choose self-care program to take care themselves. The HoD increase efficient services of elderly centre, it also can reduce human power cost for taking care elderly people.
THE HoD SERVICES OF INTERNET OF THINGS
This paper presents with two categories of HoD service. One is creating a general healthcare program and the program includes catering service and curriculum planning. The other one is a massage program.
General Health Care Program
The elderly people who live in the elderly center, they can choose their program for themselves in accordance with needs. Figure 2 shows the general healthcare program of Ms Lin. The program can be creative by HoD layer after user choice. Then elderly people follow the program to enjoy their self-care program to take care of themselves. 
Massage Program
The massage program is for elderly people to relax their body, or for patients who lie on the bed permanently. The massaging time and frequency are controlled by the HoD layer automatically. The massage robot is designed as a bed, and the bed also will turn the body and the rotors massage on the back of the body in the same time. The motions of turn the body and massage on the back are shown in Figure 3 . The massaging time is set in 15 minutes each two hours.
lie on the bed turn the body to right turn the body to left massage on the back Figure 3 . The motions of turn the body and massage on the back each two hours.
CONCLUSIONS AND DISCUSSION
For the Long-Term Care 2.0 in Taiwan, it is short of manpower to take care elderly people. This paper builds up the devices by using Internet of Things technology which is part of Industrial 4.0, for elderly people to take care themselves in the elderly center. The elderly people can choose self-care program to take care themselves.
For the patients who lie on the bed permanently, each bed is a massaging robot bed, this bed will take place of human to massage the body in 15 minutes each two hours, The HoD system not only reduce human power cost for taking care elderly people but also increase efficient services of elderly center.
